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(57) ABSTRACT 



A method of retransmitting multiple error coded streams 
formed from one block of information, if errors are detected. 
A first process from the method includes forming multiple 
error coded streams from one block of information. Each of 
the at least two error coded streams may then be transmitted 
in response to a confirmation message. A second process 
from the method includes performing independent error 
detection on at least two received error coded streams. At 
least one confirmation message may be transmitted in 
response to the independent error detection performed on at 
least one of the received error coded streams. 
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HARQ TECHNIQUES FOR MULTIPLE ANTENNA 
SYSTEMS 

BACKGROUND OF THE INVENTION 
[0001] I. Field of the Invention 

[0002] The present invention relates to Hybrid Automatic 
Repeat Request ("HARQ") techniques for a communication 
system employing multiple antenna system. 

[0003] II. Description of the Related Art 

[0004] The efficiency of a communication system is deter- 
mined by the quality of the communication channels therein. 
One measure of a communication system's efficiency is 
throughput. Throughput is defined as the amount of infor- 
mation successfully transmitted and received in a commu- 
nication system over a defined period of time. It is therefore 
a goal of service providers (e.g., owners and operators of 
communication systems) to have as many of their commu- 
nication channels as possible operating at an acceptable 
throughput. 

[0005] In wireless communication systems, an air inter- 
face is used for exchanging information between a mobile 
unit(s) (e.g., cell phone) and a base station(s) or other 
communications system equipment(s). The quality of trans- 
mission over any one of the channels through the air 
interface, however, may vary over time due to fading, 
interference or the presence of noise, for example. Thus, any 
channel between the base station and a mobile unit may have 
an acceptable throughput at one instant in time and unac- 
ceptable throughput at another instant in time. 

[0006] In view of the above, information may be trans- 
mitted over a relatively poor quality channel, depending on 
the instant in time. As a result, such information may contain 
errors once it is received. Communication systems generally 
employ techniques for re -transmitting the information, when 
errors are detected at the receiving equipment. Here, the 
transmitting equipment retransmits the information to the 
receiving equipment a number of times to increase the 
likelihood that the information, once received, is error- free. 
The receiving equipment may be system equipment, such as 
a base station, or subscriber equipment, including a cell 
phone, for example, while the transmitting equipment may 
be system or subscriber equipment. For the purposes of the 
present disclosure, system equipment may be defined as any 
equipment owned and operated by the service provider. 

[0007] One widely known technique for re -transmitting 
the information is called Hybrid Automatic Repeat Request 
("HARQ"). HARQ is a method, used in single antenna 
systems, for confirming that the information transmitted has 
been received without any errors. Initially, the receiving 
equipment sends a message to the transmitting equipment 
confirming the transmitted information was received with- 
out errors. If the transmitted information was received and 
no errors are detected, the receiving equipment sends a 
message (e.g., a positive acknowledgment or ACK) to the 
transmitting equipment. In the alternative, if an error(s) was 
detected in the information received, the receiving equip- 
ment sends a message (e.g., a negative acknowledgment or 
NACK) to the transmitting equipment requesting the 
retransmission of the previously transmitted information. 

[0008] To implement an HARQ methodology and 
improve the likelihood that the information received is 



error-free, a channel coding scheme along with a re-trans- 
mission format is typically used. Channel coding schemes 
employed with HARQ methods utilize redundancy in the 
transmitted information for greater reliability. For the pur- 
poses of the present disclosure, we refer to the HARQ 
formatted streams as error coded streams also. 

[0009] One known type of HARQ technique is a Chase 
combining protocol. A Chase combining protocol involves 
the formation of single packets of bits from one bit stream 
derived from one or more blocks of information. Using this 
protocol, each Chase packet is retransmitted upon request in 
response to a NACK. Consequently, each received Chase 
packet is decoded by the receiver in combination with the 
previously received failed transmission(s). 

[0010] Another known type of HARQ technique is an 
Incremental Redundancy ("IR") protocol. The IR protocol 
involves the formation of IR sub -packets from one coded bit 
stream derived from one or more blocks of information. 
Here, in the event of an erroneous reception, the transmitter 
sends new sub-packets that constitutes additional redun- 
dancy party bits to the receiver to improve the signal 
detection process. The receiving equipment attempts to 
decode the additionally transmitted IR sub-packet(s) in 
combination with earlier transmission(s) of the original IR 
sub -packet containing the same user information. Thusly, 
retransmitted IR sub-packets are not repetitions of the pre- 
viously transmitted IR sub-packet(s), in contrast with the 
Chase protocol. Decoding the combination of retransmitted 
IR sub-packets with the original IR sub-packet may reduce 
the number of retransmissions required to successfully 
receive the transmitted information. 

[0011] Service providers continue to pursue methods for 
increasing the capacity. One area gaining greater attention 
involves the use of multiple antenna systems, such as 
multiple input multiple output ("MIMO") schemes, includ- 
ing Bell Labs Layered Space-Time ("BLAST"), for 
example. These multiple antenna systems create a multitude 
of possible paths for the transmission of information from 
one transmit antenna of one multiple antenna system to one 
receive antenna of another multiple antenna system. For 
more information on MIMO, see G. J. Foschini and M. 
Gans, Wireless Commun. 6, 311 (1998), for example. 

[0012] While multiple antenna systems provide the poten- 
tial for increased capacity, increasing their throughput 
remains an outstanding problem. Known re -transmitting 
techniques, such as the HARQ methods detailed herein- 
above, were designed for single antenna systems. These 
re -transmitting techniques transmit a single Chase packet or 
a single IR sub-packet, for example, through a single 
antenna system at one instant in time if errors are detected 
in the receiving equipment. More particularly, each Chase 
packet or IR sub-packet is formed from a single stream of 
information in the form of bits for example, which are error 
coded from a block(s) of information. This reliance on a 
single error coded stream of bits in multiple antenna sys- 
tems, as such, limits the throughput increases using these 
known re -transmitting techniques. Therefore, a re -transmit- 
ting technique, such as HARQ, is needed for multiple 
antenna systems where multiple streams of information may 
be transmitted simultaneously, to increase the throughput in 
a wireless communication system. 
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SUMMARY OF THE INVENTION 

[0013] To increase the throughput in a wireless commu- 
nication system employing a multiple antenna system, our 
invention provides for a method of implementing a re- 
transmitting technique, such as HARQ, independently on at 
least two streams of bits. By our method, the two or more bit 
streams are error coded (e.g., per-stream encoded), thereby 
allowing each to be transmitted and/or received by at least 
one antenna of a multiple antenna system. 

[0014] In one embodiment of the present invention, our 
method involves forming at least two error-coded streams 
from one block of information. For the purposes of the 
present invention, bit streams are formed from one block of 
information and undergo channel coding and modulation. 
Protocols such as Chase and IR work in conjunction with the 
channel coding and modulation to improve the reliability. 
Each of the at least two error coded streams may then be 
transmitted in response to a confirmation message. 

[0015] In another embodiment of the present invention, 
our method involves performing independent error detection 
on at least two received and processed streams. Here, at least 
one confirmation message may be transmitted in response to 
the independent error detection performed on at least one of 
the received and processed streams. 

[0016] For the purposes of the present invention, a con- 
firmation message may refer to an acknowledgement 
("ACK") or non-acknowledgement ("NACK") message, for 
example. Moreover, error detection may be realized by 
various different approaches, including cyclic redundancy 
checking, for example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The present invention will be better understood 
from reading the following description of non-limiting 
embodiments, with reference to the attached drawings, 
wherein below: 

[0018] FIG. 1 depicts a flow chart for a first embodiment 
of the present invention; 

[0019] FIG. 2 depicts a flow chart for a second embodi- 
ment of the present invention; 

[0020] FIG. 3 depicts a first block diagram of a commu- 
nications system according to the present invention; and 

[0021] FIG. 4 depicts a second block diagram of a com- 
munications system according to the present invention. 

[0022] It should be emphasized that the drawings of the 
instant application are not to scale but are merely schematic 
representations, and thus are not intended to portray the 
specific dimensions of the invention, which may be deter- 
mined by skilled artisans through examination of the dis- 
closure herein. 

DETAILED DESCRIPTION 

[0023] While multiple antenna systems provide the poten- 
tial for increasing the capacity of communication systems, 
increasing their throughput remains an outstanding problem. 
Known re -transmitting techniques, such as the hereinabove 
detailed HARQ, were designed for single antenna systems. 
These re -transmitting techniques rely on transmitting a 
single error coded stream of bits. We have recognized that 



using these known re -transmitting techniques may limit the 
potential throughput increases available in multiple antenna 
systems. Multiple streams of data may be sent simulta- 
neously on a multiple antenna system to improve its 
throughput. It is however, not clear as to how one can 
employ the HARQ techniques when there are more than one 
data stream. 

[0024] We have invented a method for implementing a 
re -transmitting technique, such as HARQ, in a wireless 
communication system employing such a multiple antenna 
system. Our re -transmitting technique is performed on at 
least two error coded streams of bits. For the purposes of the 
present disclosure, the streams of bits are derived from the 
same block of information. Using our method, the two or 
more bit streams separately undergo channel encoding and 
modulation and are formatted in Chase packet or IR sub- 
packet depending on the HARQ protocol employed. Then 
they undergo a MIMO encoding step for each stream to be 
transmitted and/or received by at least one antenna of a 
multiple antenna system. 

[0025] Referring to FIG. 1, a flow chart depicting a first 
embodiment of the present invention is illustrated. Here, a 
method (10) is shown for processing one block of informa- 
tion to be transmitted. More particularly, a source for infor- 
mation generates a number of blocks, one block at a time. 
Each block may comprise voice, data, facsimile or video 
information, for example. Moreover, each block may, for 
example, be formatted according to various known proto- 
cols, including packets, having a header component associ- 
ated with the packet's destination and a load component 
associated with the information itself. 

[0026] The method forms as many error coded streams as 
needed from each block generated by the information 
source. This method step (20) may be realized by various 
different techniques, each of which may include one or more 
steps. With reference to a first communication system archi- 
tecture depicted in FIG. 3, for example, each block gener- 
ated by the information source has a cyclic redundancy 
check added thereto. Thereafter, each block having the 
cyclic redundancy check is de -multiplexed into a number, p, 
of bit streams of information. The number p, could be less, 
equal, or more than the number of transmit antennas based 
on the MIMO encoding employed. Each bit stream of the p 
bit streams is then encoded. The term encoded here refers to 
the result of channel coding, which may be realized by 
various techniques known to skilled artisans. Each encoded 
bit stream is then modulated by one of any number of 
methods known to skilled artisans. It should be noted that 
each bit stream might be, in the alternative, modulated first, 
before undergoing a channel coding step. Subsequently, 
each encoded and modulated bit stream is formatted accord- 
ing to the HARQ technique employed.. Thusly, p number of 
error-coded streams is formed. 

[0027] In contrast, a second communication systems 
architecture is depicted in FIG. 4. Here, each block gener- 
ated by the information source is initially de -multiplexed 
into a predetermined number, p, of bit streams of informa- 
tion. Then each bit stream of the p bit streams has a cyclic 
redundancy check added thereto, and is then channel 
encoded, modulated and formatted according to the HARQ 
technique used. Various HARQ techniques may be used in 
either of the above exemplary communication systems illus- 
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trated in FIGS. 3 or 4. One representative protocol involves 
forming Chase packets from each bit stream, while another 
protocol involves forming IR sub-packets from each bit 
stream. Other protocols or combinations of protocols (e.g., 
both Chase packet and IR sub-packet) may be used and will 
be apparent to skilled artisan upon reviewing the instant 
disclosure. 

[0028] Each of the formed p number of error coded 
streams (e.g., Chase packet(s) and/or IR sub-packet(s)) is 
thereafter transmitted (30) by the transmitting equipment 
using a multiple antenna system. Each error coded stream 
may be independently transmitted by one or more antennas 
of the multiple antenna system, depending on the scheme 
employed. The formed p number of error coded streams may 
require an additional encoding step associated with a mul- 
tiple antenna system scheme. For example, a MIMO format 
may require each formed error coded bit stream to undergo 
a MIMO encoding step. The MIMO encoder takes p error 
coded streams as input and gives out m streams as output, 
where m is equal to the number of transmit antennas. The 
number p, could be less, equal, or more than m based on the 
MIMO encoding employed. The relation between p and m is 
dependent on the Space -Time or MIMO code used in the 
MIMO encoder and one could provide examples for differ- 
ent cases relations between the number of streams and the 
number of transmit antennas. Moreover, one or more error 
coded streams may be transmitted to a distinct receiver, such 
as a mobile unit or base station, for example. Therefore, 
one-to-many communication is also contemplated by the 
present invention. 

[0029] After the output of the MIMO encoder is transmit- 
ted using the multiple antenna system, the transmitting 
equipment waits for a confirmation message (40) from the 
receiving equipment regarding the status of the reception. In 
that regard, the receiving equipment may transmit, for 
example, an acknowledgement ("ACK") message or a non- 
acknowledgement ("NACK") message to the transmitting 
equipment. If the transmitting equipment receives an ACK, 
the transmitting equipment forms (70) another p number of 
error coded bit streams for transmission from another single 
block of information. 

[0030] If, however, the transmitting equipment receives an 
NACK, the HARQ technique is used for the re-transmis- 
sions. If Chase protocol is employed, then the same Chase 
packet is retransmitted (50). Consequently, the receiver in 
combination with the previously received failed transmis- 
sions) decodes each received Chase packet. Similarly IR 
protocol may also be employed (60). For the purposes of the 
present disclosure, a Chase function and an IR function each 
refer to the application of a Chase or IR protocol, respec- 
tively. 

[0031] The HARQ technique i.e. Chase or IR protocol 
continues to operate until an ACK is received. However, the 
HARQ protocol stops re -transmitting the failed transmission 
if the connection between transmitting and receiving equip- 
ment times out, for example. Here, a time-out refers to a 
period of time in which neither an ACK or a NACK are 
received, nor in the alternative, a predetermined number of 
consecutive NACKs are received. Another example of a 
condition for ceasing the HARQ protocol is a protocol error. 

[0032] Referring to FIG. 2, a flow chart depicting a 
second embodiment of the present invention is illustrated. 



Here, a method (100) is shown for processing more than one 
received error coded stream. More particularly, this method 
involves performing independent error detection on more 
than one received error coded streams. As a result of this 
method, the block of original information from which each 
transmitted error coded stream is created, as detailed here- 
inabove in conjunction with the flow chart of FIG. 1, may 
effectively be recreated within the receiving equipment. It 
should be noted that various known methods may be 
employed with respect to the error coding prior to reception. 
Consequently, each stream may comprise, for example, 
Chase packets or IR sub-packets. Other protocols, or com- 
binations of protocols (e.g., both Chase packet and IR 
sub -packet) may be used and will be apparent to skilled 
artisan upon reviewing the instant disclosure. 

[0033] Initially, the multiple error coded streams are 
received (110) by the receiving equipment using a multiple 
antenna system. Each of the error coded streams (e.g., Chase 
packet(s) and/or IR sub-packet(s)) may be received by one 
or more antennas of the multiple antenna system, depending 
on the scheme employed. Consequently, the received error 
coded streams may require a decoding step associated with 
a multiple antenna system scheme. For example, a MIMO 
format may require each received error coded stream 
undergo a MIMO decoding step. 

[0034] With reference to the first and second architectures 
of FIGS. 3 and 4, for example, a number, p, of error coded 
streams are received by receiving equipment using a mul- 
tiple antenna system. Thereafter, each received error coded 
stream is MIMO decoded, for example, and then demodu- 
lated according to the modulation scheme of the transmitting 
equipment. Consequently, any number of demodulation 
schemes known to skilled artisans may be employed. Each 
MIMO decoded, demodulated, received error coded stream 
is thereafter further decoded. Here, the term decoded refers 
to the result of channel decoding, which may be realized by 
various techniques known to skilled artisans. It should be 
noted that each received error coded stream might, in the 
alternative, be channel decoded first, before undergoing 
demodulation. 

[0035] Thereafter, an error correction step (120) is inde- 
pendently performed on each of the p number of decoded, 
demodulated and MIMO decoded error coded streams. As 
will be detailed hereinbelow in association with FIGS. 3 and 
4, this independent error detection step may be implemented 
using a number of distinct architectures. The step of is error 
detection may be realized by various known techniques, 
such as cyclic redundancy checking. Consequently, at least 
one confirmation message is generated (130) in response to 
independently cyclic redundancy checking each of the p 
decoded, demodulated and MIMO decoded error coded 
streams. 

[0036] In the first architecture of FIG. 3, each of the p 
number of MIMO decoded, demodulated, error decoded 
streams are thereafter multiplexed. This multiplexing step 
creates a block of data for error detection, such as a cyclic 
redundancy check, for example. If the block of data fails this 
cyclic redundancy checking step, then a NACK is sent (40) 
by the receiving equipment. If these error coded streams, as 
multiplexed, pass the cyclic redundancy check or go unde- 
tected by the cyclic redundancy check, then an ACK is 
correspondingly sent (40) by the receiving equipment. Con- 
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sequently, the resultant confirmation message is associated 
the multiplexed block of data passing or failing this step. 

[0037] If an ACK is sent according to this first architec- 
ture, the block of passed error coded streams, as multi- 
plexed, is stored in a buffer to recreate the block of original 
information from which each transmitted error coded stream 
was created within the transmitting equipment. 

[0038] If, on the other hands, a NACK is sent, the failed 
error coded streams are processed according to the protocol 
employed, and the receiving equipment waits for the next 
error coded streams to be transmitted and received. Thusly, 
if one or more of the failed error coded streams comprises 
a Chase protocol, then the failed Chase packet(s) is com- 
bined with the next received Chase packet(s) (50) corre- 
sponding with that failed error coded stream(s), as sent by 
the transmitting equipment in response to the NACK. Simi- 
larly, if one or more of the failed error coded streams 
comprises an IR protocol, then the failed IR sub -packet (s) 
is stored and combined with the next received IR sub- 
packers) (60) corresponding with that failed error coded bit 
stream(s), as sent by the transmitting equipment in response 
to the NACK. 

[0039] In contrast with the first architecture of FIG. 3, in 
the second architecture of FIG. 4, each of the p number of 
MIMO decoded, demodulated, error decoded bit streams is 
first independently detected for errors. Here, an independent 
error detection step (120), such as cyclic redundancy check- 
ing, is performed on each of these error coded streams. 
While the number of distinct cyclic redundancy checking 
steps performed is equal to the number of error coded 
streams, variations on the ratio of cyclic redundancy check- 
ing steps to error coded bit streams are also contemplated 
herein. 

[0040] In response to performing this independent cyclic 
redundancy checking, a confirmation message is sent (130) 
for each error coded stream. If one or more error coded 
streams pass their independent cyclic redundancy checking 
step, an ACK message is sent (140) by the receiving 
equipment for that error coded stream(s). In contrast, a 
NACK message is sent (150) by the receiving equipment for 
each error coded streams failing its independent cyclic 
redundancy checking step. For each NACK message sent, 
the corresponding failed error coded stream is processed 
according to the protocol employed, and, thereafter, the 
receiving equipment waits for the next error coded bit 
streams to be received. If one or more of the failed error 
coded bit streams comprises a Chase protocol, then the 
failed Chase packet(s) is combined with the next received 
Chase packet(s) (160) corresponding with that failed error 
coded stream(s), as sent by the transmitting equipment in 
response to the NACK. Similarly, if one or more of failed 
error coded streams comprises an IR protocol, then the failed 
IR sub-packet(s) is stored and combined with the next 
received IR sub-packet(s) (170) corresponding with that 
failed error coded stream(s), as sent by the transmitting 
equipment in response to the NACK. 

[0041] Each of the received p number of error coded 
streams passing the cyclic redundancy check may be stored 
in a memory buffer, for example, until the remaining failed 
error coded bit streams pass the cyclic redundancy check. 
Thereafter, the passed, cyclic redundancy check p number of 
error coded streams are multiplexed. This multiplexing step 



creates a block of streams. This block is thereafter re- 
assembled using a buffer to recreate the original information 
from which each transmitted error coded stream was created 
within the transmitting equipment. 

[0042] Referring to FIG. 3, a first block diagram of a 
communications system 200 having a transmitter and a 
receiver is illustrated. Here, the transmitter has a source for 
generating one block of information at a time. Each block 
comprises, for example, voice, data, facsimile or video 
information 205 and a cyclic redundancy check 210. Each 
block is fed into a demultiplexer 215 for forming p streams 
of bits, which are each encoded (e.g., channel coding) and 
modulated by an encoder/modulator, 220 1 through 220 p . 
Each channel coded and modulated stream of bits is there- 
after mapped using a protocol, thereby creating L number of 
Chase packet(s) and/or IR sub-packet(s), for example, for 
each, now error coded stream, 225 ± through 225 p . Each of 
the error coded stream, 225 1 through 225 p , are MIMO 
encoded by the MIMO encoder 227, and transmitted through 
a number of antennas, 230 1 through 230 m , associated with a 
multiple antenna system. 

[0043] Moreover, the receiver comprises a number of 
antennas, 235 2 through 235 n , associated with a multiple 
antenna system. The multiple antenna system receives the 
transmitted MIMO encoded, error coded streams from the 
transmitting equipment. The transmitted MIMO encoded, 
error coded stream are MIMO decoded by MIMO decoder 
240 after reception such that an output is generated having 
p streams. Thereafter, each of the p streams are further 
processed by one of p demodulators/decoders, 245 1 though 
245 p . Each demodulator/decoder demodulates and decodes 
(e.g., channel decodes) the p received streams. Thereafter, 
the p received streams are multiplexed by multiplexer 250 to 
form a block of streams for error detection. Coupled with 
multiplexer 250 is a device 260 for performing independent 
error checking, such as cyclic redundancy checking, for 
example, on at least two bit streams. Device 260 causes the 
transmission of a confirmation message in response to 
performing error checking on at least two bit streams. Once 
the bit streams pass independent error checking device 260, 
they are re -assembled by a buffer 270. Buffer 270 recreates 
the block of original information from which each transmit- 
ted error coded stream was created within the transmitting 
equipment. 

[0044] Referring to FIG. 4, a second block diagram of a 
communications system 300 having a transmitter and a 
receiver is illustrated. Here, the transmitter has a source for 
generating one block 305 of information at a time. Each 
block is fed into a demultiplexer 310 for forming p streams 
of bits. Each of these p streams of bits, as a result, comprises, 
for example, voice, data, facsimile or video information 
315 i through 315 p and a cyclic redundancy check 32i) 1 
through 32 0 p . The p streams of bits are thereafter are each 
encoded (e.g., channel coding) and modulated by an 
encoder/modulator, 325 2 through 325 p . Each channel coded 
and modulated stream of bits is thereafter mapped using a 
protocol, thereby creating L number of Chase packet(s) 
and/or IR sub-packet(s) for each, now error coded stream, 
330 i through 330 p . The error coded streams, 330 2 through 
330 p , is MIMO encoded by the MIMO encoder 332 and 
transmitted through a number of antennas, 335 1 through 
335 m , associated with a multiple antenna system. 

[0045] Moreover, the receiver comprises a number of 
antennas, 340 2 through 340 n , associated with a multiple 
antenna system. The multiple antenna system receives the 
transmitted MIMO encoded, error coded streams from the 
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transmitting equipment. The transmitted MIMO encoded, 
error coded stream are MIMO decoded by the MIMO 
decoder 345 after reception such that an output is generated 
having p streams. Thereafter, each of the p streams are 
further processed by p de mo dulators/de coders, 350 1 though 
350 p . Each demodulator/decoder demodulates and decodes 
(e.g., channel decodes) the p received streams. Thereafter, 
each of the p received streams are coupled with a device, 
355 through 355 p , for performing independent error check- 
ing, such as cyclic redundancy checking, for example, on at 
least two streams. Each device, 355 1 through 355 p , causes 
the transmission of a confirmation message in response to 
performing error checking on a respective stream. Once the 
streams pass independent error checking devices, 355 1 
through 355 p , a multiplexer 360 is used to form a block of 
streams from the p streams. Thereafter, a re-assembly buffer 
370 recreates the block of original information from which 
each transmitted error coded stream was created within the 
transmitting equipment. 

[0046] While the particular invention has been described 
with reference to illustrative embodiments, this description 
is not meant to be construed in a limiting sense. It is 
understood that although the present invention has been 
described, various modifications of the illustrative embodi- 
ments, as well as additional embodiments of the invention, 
will be apparent to one of ordinary skill in the art upon 
reference to this description without departing from the 
spirit of the invention, as recited in the claims appended 
hereto. It is therefore contemplated that the appended claims 
will cover any such modifications or embodiments as fall 
within the true scope of the invention. 

1. A method of processing a block of information, the 
method comprising: 

forming at least two error coded streams from the block 
of information, the formed at least two error coded 
streams being transmitted in response to a confirmation 
message. 

2. The method of claim 1, wherein each of the at least two 
error coded streams is independently transmitted by at least 
one antenna of a multiple antenna system. 

3. The method of claim 1, wherein the at least two error 
coded streams comprise at least one of a Chase packet and 
an Incremental Redundancy sub-packet. 

4. The method of claim 3, wherein the confirmation 
message comprises at least one of an acknowledgement 
message and a non-acknowledgement message. 

5. The method of claim 4, further comprising: 

retransmitting the Chase packet in response to the non- 
acknowledgement message. 

6. The method of claim 5, wherein the step of retrans- 
mitting the Chase packet is repeated until at least one of the 
acknowledgement message is received, a time out occurs, 
and one less than a maximum number of symbol periods is 
reached. 

7. The method of claim 4, further comprising: 

transmitting at least another Incremental Redundancy 
sub -packet in response to the non-acknowledgement 
message. 

8. The method of claim 7, wherein the step of transmitting 
at least another Incremental Redundancy sub-packet is 
repeated until at least one of the acknowledgement message 
is received, a time-out occurs, and one less than a maximum 
number of symbol periods is reached. 



9. The method of claim 1, wherein the at least two error 
coded streams are employed in at least one of a one-to-many 
communication system, a many-to-one communication sys- 
tem, a many-to-may communication system, and a one-to- 
one communication system. 

10. A method of processing received error coded streams, 
the method comprising: 

performing independent error detection on at least two of 
the received error coded streams, wherein at least one 
confirmation message is transmitted in response to the 
performed independent error detection. 

11. The method of claim 10, further comprising: 

forming a block of information from the independent 
error detected at least two received error coded streams. 

12. The method of claim 11, wherein each of the at least 
two received error coded signals are independently received 
by at least one antenna of a multiple antenna system. 

13. The method of claim 11, wherein the step of perform- 
ing independent error detection comprises cyclic redun- 
dancy checking the at least two error coded streams. 

14. The method of claim 13, wherein the at least two error 
coded streams comprise at least one of a Chase packet and 
an Incremental Redundancy sub-packet. 

15. The method of claim 14, wherein the at least one 
confirmation message comprises at least one of an acknowl- 
edgement message and a non-acknowledgement message, 
and the acknowledgement message transmitted if at least 
one of the Chase packet and the Incremental Redundancy 
sub-packet of the two received error coded streams passes 
the step of cyclic redundancy checking. 

16. The method of claim 15, further comprising: 

transmitting at least another confirmation message in 
response to performing cyclic redundancy checking on 
at least one of the Chase packet and another Incremen- 
tal Redundancy sub -packet from the at least two 
received error coded streams. 

17. The method of claim 14, wherein the at least one 
confirmation message comprises at least one of an acknowl- 
edgement message and a non-acknowledgement message, 
the non- acknowledgement message transmitted if at least 
one of the Chase packet and the Incremental Redundancy 
sub -packet of the at least two received error coded streams 
fails the step of cyclic redundancy checking. 

18. The method of claim 17, wherein the failure of the 
Incremental Redundancy sub -packet causes an Incremental 
Redundancy function to be performed on at least one of the 
at least two received error coded streams. 

19. The method of claim 18, further comprising: 

transmitting at least another confirmation message in 
response to performing cyclic redundancy checking on 
at least one of the Chase packet and another Incremen- 
tal Redundancy sub-packet from the at least two 
received error coded streams. 

20. The method of claim 19, wherein the failure of the 
Chase packet causes a Chase function to be performed on at 
least one of the at least two received error coded streams. 

21. The method of claim 19, further comprising: 

transmitting at least another confirmation message in 
response to performing cyclic redundancy checking on 
at least one of the Chase packet and another Incremen- 
tal Redundancy sub-packet from the at least two 
received error coded streams. 
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(2) 

1 

(a) \nm.-?nvt>&h>j>t£< i^2ffl©x^^^ 
{bx v y - a ^^jjSt 5xf7 LWria^jjS 3 n/c 

42 ~ ^ ccjs d r j*fi £ ft s c £ £WtS! £ r s tt f g ^' p » 

imMm 3 ] MfB^fr < £ i> 2 ©Dx^-^-^bx h 
y -A«, Chase^yhil R~9"f^ir -y Y<Dp 

(ACK) ^ ^-t2-^iSM*5BI§ (NACK) ^ ^ 42 

m 1 IH«S<D^c 

[ it^ia 4 ] ( b i ) sM*»tsu » -tr- vt,ctm u 

t, Ch a s e'tiry h £r5Hff~ £ X 
( B 2 ) SM*ffii§X v -fe-^KtSSLT . 4>ft <i 20 

(A) siifci7-^ftx f y-A©r%i>&< t 
-rsxr- », *t>& < £ & i fn©stiix ? 

#sg|f t $ ft Iti v a tc tS D "C stff § ft -5 C £ * 

^©-eft-eftti, ito7>fti'XfA©^^< £ 
1 #©T>7^(cj:D3fcz{cj2t{l Sft, 

(B) SiS£Kx^-ttat|?ff Ufc4>&< £&2fll© 

5Xf 5 ^4IKWt 5 C £ £ -T Sitsfc® 5 IBtSt 

©77?£o 

[g#5}cIH7 ] StTlB (A) Xf v 7'5i, 'J>H< £ fe2ffl 

017-ff^u h y -A*isiajEsi4«i2*ii^-r s 40 

x-r 

iwiB4>&< £fc2ffl©i^-^{fcx h y-Att, ch 

a s e /S-Jr h £ I RV~fJ1>r v h<D{pt£ < £ 73 £ 

f«fB4>& < £ & 1 fflCDSgfgy y -fe-i^tt. SIBflliSA C 
KX ^42-t>£^I*ffilSNACKX yfe-i*Z>«,vi*tl 

migBSilffilgx ■y-b-i?tt > 2lCDfil/fci7-^ 
fbX h y - A©C h a s e ^'-Jr ? h £ I Rl^/S^r y h 
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£itr*&L;fc*i£{Cjift£ft. 

ffffBS«*ffilgX ? 21@©Slf Lfci7-f 

#fbX h y - A©C h a s e rt>r y h £ I RI^X*^ ^ 
h ©4>& < £ i>—Jj$K WIBMH17LS14?- *v9X?y 

btcm^tcmm 5ft s c £ siu* 

[It5f<li8] (C) ^<i^2i©*ftfcX7 
-W^fbX h y-A*i?>, Ch a s e^r? h£S'J© I 
Rt^^ , h©^ < £ fe-TjKSt Li^lllTLStt^ 
*^ltf Lfc^KlS^ IT, < £ feSlJ©ffi!X » 42 

[ iR^sg 9 ] WIB I R~y ~ft <4rvb <D^mt , if IB 
it>^< £4>2fi©^ff U/ci^-W-SflbX h y-A©rt 
©^i>%< £l> HHCCjtfU I R^*-SCi»Ch a s e 
«ft<05>& < £ fe-?3?:3ltfTS C £ %W&±~?2>n$< 

[gt«39 10] ( D ) 4>& < £ 2 M©«m Ofci 
^-W^ibX h y-A^6©Ch a s e^iry h £3lJ© 

I RV?f**v V<D'J>t£< i*>— ^TKStL. i^HTCStt 
^a?:*tf LfcteSKJtOTi^a < £ fe«lJ©W!S!^ » -fe 

- i? *am-r* x ^ 57 ^ $ h tc a c t zwm 1 1 

[0 0 0 1] 

^5fc (Hybrid Automatic Repea 
t Request HARQ" ) j5?ffl5(CH!l*?"-& 0 
[0 0 0 2] 

[ffi*©JSW] ilff^X-f A©3»$tt, fflff? + *JKD 
«-C : ^«$ft^> 0 aff VXfACp© 1 ^©RffiBX 
h"C*-S 0 X;l/-7^ h£tt, — ^B^ralrtfCiM 

©fc&U-- t*x ^ -Y y («, am^x^A©@rW/ 
ea^ ) (ommt, ff^smn x v y \ r «> r r 

* -5 7£W £ < ©fflff? * *;U£?TT -5 Ci?*4. 
[0 0 0 3] te^aff^X-fAtCfel^TW, x7-f>$ 

5 1 » 6*fik©am ^> x t- a«» £ © mx-mmzim i<r^ 
p a n ®«, m^z? y^-m. sjx<DU&mm 

L.r^ra-rSS6-r€»„ ^< uraTO£#Ki^£©r E g© 

[0 0 0 4] _hfB©C £iCjf^§ £, flMR»*4l^jSt7 
»ffin D D K© ? *Jl-*?> O r jiff S ft S C £ *t* So * 
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3 

r , sit u fcw i Ka* 17-5$* &i ^flW^ii-^ l r t, > 
^BMA#««S (#4;tW»iii£) -C*f), -^iiiS 

[0005] mmzmmm-tz'MwmM, n-t-fv 

? FlttSS®* (HARQ) iftvr-S. HARQ«f 

— ©r>^y-^-cm>6ft, io 
wis-r 4 y » -fe - i-? ^sm-r So jim $ txtdmm.ifi9.rn 

iifSM^^'fe-y (R H^WSfSl positive a 
cknowledqment, ACK) ^jlfl^ffiC^&o &6I^E*X 

S^KU f -b — V 1 (W, SM^WIS negative acknowl 
edqment, NACK) ^rjUftStCjiO . fuKi*fi3 tl/c 

[0 0 0 6] HARQ^^tfL, SMIMBWx^- 

£&K^ + *Jl<?^fcJ**~A:!&ni#Jit>6ft&. HA 

ftSftfcX h i;-ABX7-«F^U h y-AifefftT 
S„ 

[0 0 0 7] HARQgiC^DOSSli, Chase 
ffl.&i^b-tt' (Chase combininq) h3-»U"C*-5„ C 30 
has effl^frift/P h a)VU> 1 o&Sl>ti1fil£© 

tt$R^p v f^esjomu/c i -3©t ^ h y-A*> 

Jl^ffl^Si, SChaseA^^KJ, NACK(C]£ 
§TS|g*£SffiTS£Bjl{i;*ft, SSfllfcCha 

A,"C l> £ ) iiftff £ i* T 3ffi*ttc J; 0 fJHHfc 

§ft£ 0 

[0 0 0 8] SdoaSCDHARQSaStt. if^JIS (in 
remantal Redundancy: I R ) T'aF^W*^ I R 7' 40 
p h xuWi, 1 -3abSt->ttffitfc©tMR:/P ^ i'd^Btf) 

i2X43r*Lti^„ SfaStti, c©M(ciiff ^n/c I 
Rt^^ h ©a— tflffRfc^tfTC© I R-9-7' 
rtir v V ©JWrnT icmim Lfc fe© <fcjfi#£*j-eTflHWb 0 
r^S 0 H^KBjUff 3tlfc I Ry-f^trv Hi, Mlc 
MS Sftfc I Rtf-7V^.y h ©i& 0 SI 0"C Cft 50 
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BChase :/P h 3Jl-i*ffi8Wr**. PIMfi^ftft: 
I R*fy'^ir v V £tc<D I Rt7V^ * h ©ll^i^btt 
Zm^it-f Z> C t tc J: r> . &ff $ ftfcf*fR*IE L- < <§fi 

[0 0 0 9] f-b^7'n/U^B, SSfciffltoSI** 

r^ftm^cif*^ WiiiffiAA^w^j (m 

I MO) -C*«3 , Bell Labs Layered 
Space-Time (BLAST) ifi^ff)— tfjf* 

fiffl r > t- y-^ 6^ij©^r > t- y-^©S:ff fflr > T-y- (c 
[ooio] ^r>^^-3Rti, mm%ma$ 

iBLfcHARQ^iSB, 1 *©T>f'^ffl(csSlt§tifc 

&©-?&£„ cne>©w^mKW«, aitm^x^-^ 

tfiilfcfi^tCB, li©ChaseA^>K 
Bit© I RtJ-^'-Jr^ l#©T>-7^£/rLT& 
SB#£-CSff-rS 0 I^KISWSi, Khase 
/>*^r y b&Zl^X I R^zf/^ v Hi, tffg^P f 
6x^-W^b§n/ct:^ l-J&aJtr. ff«©lfg|©X h 

[0 0 1 1 ] 

©fc»BaSfiaW*.tfHARQjflS. iS^©«#KX h y- 

ifii± § -a s j: 5 ^ r > t- y- f ^ t- a mtcsiasT & s . 

[0012] 

4ft^ffl{f~>XT-AtCfc!,-tSX;U-y-> h^rffi]i:3#5fc 
Jt>iC, ^#SB^ttii>fe < £ 2 o© f •> Mh'J- A±tr 

«d£tcwas«r*a?« (««harq) ^ntf-rs^ 

h y -^s-^-mmt (0t xfv -A«tcW-^{b) 
3tl. CniCctO. SK'-y ixiy-A^r>m 
<Dfooyj>t£<. t h i*©T>T-y-tcj;f3m^ft3tiS„ 

[0013] mfcw©^risti. i o©ttfR7" 

■7' P ^ ^ 6ff^S ft ? * 1 3 nM(c^p) 3 ft 

5„ ?"P ha^, iiBC ha s e7'P h3;L-£ I Ry' 
dFa«, ^f^;i'^'fbi^iaiffl^ft$ftrft 
«tt**#-T*. *©«JI>4<i4 2fflOi5-Mfc 
Sftfcx h y-A©#^*s, (5fe) fils^u ^-fe-i>(ci6 

[0014] *HW©fik©IUfe^I©^SB. 4>fc < i 



(4) 

[0015] **WtDift?afiC*5lirtt, S6ffljrf y-fe-y 
B, SfiKB (ACK) y ^-^*&W3:^*5tf£ 
(NACK) y^-fe-^$>& 0 HtcX^H^ttiB, 

a^ttr^p-?, mz-tmmmn^vm^ (eye i 

ic redundancychecking) &C J: 0 
[0016] 10 

so ^ if a cc £ . ^m<Dnmmtm, 

W*.t*t!ffBLfcHARQ*ffitt, l$(D7>rtffliCi 
v b^6&£i£-©x^~^{fcx b y-A*j£fITS 

y°y h©»JP*WKLrL/*5 B WROf*- £x b 
A*^CDT>^^T?|^B$Jc3M{f LT^CDX;l— b 20 
4aSTSSo U^OiSitoir-^x b y-A3&sft-S» 

[0017] *?8«©^ffiB, «W©T>rtOT 
TSlBSIi ^X^ASCfcl^THARQcDj; 

CDfcf? bfr>6&£X b y-AB, IHI^cDfffS^n ^ 
bx b y-ABM«cc^^*jbW^biSW^n*^3W 

tfttfetl, SfflStlSHARQ^PhnJl'taoTttC 
h a s e ^ ^ h&&t^B I Rlf V>^? Ft7t-v 

* MfcSftSo *(Df*tft6©tT* b y~Att, M 

7^ACDrt<D4>&< 1*<DT>t^cJ; DjSSfl £to 

-So 

[0 0 1 8 ] HI 1 CC*^<D®1 H»W07O-ft- 
b£^T 0 HHK:*Jt,>T, #»|B(Djffi 1 0 BjSfiT'* 

* 1 ocDfffg^n ? ^^HtS 0 JWfcWCtBff *HOV 40 
-XB, ftS^"Clffl6D^P^^*^Lr, lfti£tD 

to, b*^#^-5r* b<Dl55fetcBBaTS-^^^S 

[0019] *^cd:W£B, W»v-^«:<fc?)*fiSS 
hfc^o 7 ^*6£>fiiS»©x7-}ffft^ b y-A 



sRfBH 2003-124915 

6 

flaott$gtf * bx b y-Acc^aftstiSo tpa s 

fC^TLfe^0l^g«tCl> o pffltotr^ bX b y-A 
*>6tt*#tr^ bx b y-A3*s*o«iWfcSti*. c 

©»#RF#ffc3tifctr^ hx b y-Ai^Mrt 
lBSti£ 0 ffiowccfc^ttt, str* bx b y-AB* 

JRF#ft3tiSaH3n/ttr^ bX b y-AB, HARQS 

-*HHfc* b y-A3asjB«3-ns D 

[0 0 2 0 ] CltlCC>StL/*2<Dafi^^^A3 0 oor 

tc J; O^Shfe^^a > ^B, *l!0&c9T^©?Rr*£ 
pfflOtfirtfitf * bX b y-AK«4MShS 0 *<E>B$pffl 

<d\^v bx b y-A#>&&&#fcr* bx b y-AB, i«r 

fo£ 0 tt^ftHARQSJB*, 0 3, 40ilft^>X^A 
> bX b y— AflaJ&Ch a s e^'-Sr^ h^JB^trSCi 

b ^ji/f*. Str ^ bx b y-A^e 1 
Rif^N^^ b?:JfMT5CirabSc ffeo^nb^ 

has Grttrv Yt I R^^V^^ b) *JSC>£t£#s 

[0021] ?F^sn/cpfflcDx^^^{bx b y-A 

(Chas ert&v bXB I Rlf ^-ir^ b ) O-^n-e 
S 0 C©JKSE3tlft:pffl©x9-W#|b^ b y-AB, 

fflsaor>^^^tc^aT6iajtjcD^{tx^^^^ 

M I MO^tXf ^ ^°*ltffTS/cS5CC#Jf^$n/c 
x^-«F#<fcfcr cr bX b ^AMSiTSo MI MO 

r^OTRDmfficDX b y-A*a^i urtHTc cct 

I MOW^ttcS^^r, ifcmj: D^C*l^/^F0t^//h 
3l*OC*-rtlfeJ:C^ »pi»mi©B«B, MI MO 

fiWb»r«fflsnssm-i*iB«F#*ai*ttM 1 mo 

X b y-ACD»i3MfffflT>7 : "^CDmi 
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[0 0 2 2] MI MOftmt j m<Dliit) : $:W.Wl<DT>'ri~ 

v^-v^m&i. „ cftccwjL-TB 

snitj, m^t^mmm <ack) .x-? &s 
t » it^m^mm (nack) ^ » - gi icj* 

5„ SSM«3WACK*3aiOfci#Kt*. jUfsHBM© 

[0 0 2 3] U^UjUfl^NACK^Sff-T^iHA 
RQBEfR*WS£mT**Kffll>S. Chase^nha 
As&UmgtiTD&Wi^CU. |SJ— OCh a s e r**r v 

itiftcSfi «t*J& LfcdUff ft ^i i^et SSft U fc 
Cha s hfcSHHtfS. ra«K IR^oFa 

fcl^TB. Ch a s eHfi&i I R*S#I«. ^tl-enCh 
ase^aha^ I R7"n ha;KD77''J t 20 

[0 0 2 4] HARQRi. "T^ftfe Ch ase7 - nl- 
a^XB I R?*P hajI/iCtSSfl^JfiB. ACK4f 

®& £Sfa« i oiaiossiftwienBwnfca -> fc i * k 
b. ^u/c3im^©wa©^f^f#±-r«>„ cc-c 

m^WftJ it*, ACKX«NACKOl>fnfeSi 
"C* & l >Jt8HB. *5t,»«NACK *Br5@BWE L T 
Sft LT HARQ^'P hajl^ 

[0 0 2 5] H2(C^Hg<D^23|]5fei9!l©-7U-^^- 

rcffli&Dx^-mffbX h i;-A%jfflH-5fc60i© 

ft&„ sffi-rswrKx^-w^fcKSf oaEfflsnsnt'd 

&7J?£B£^DT**£ 0 af^t^hiJ-AB, ^RBC 40 
has e^tr-j b *€>t^B I Rlf rTV^ ^ b £dt? 0 ffe 
©^•p h &£^B7*n FajKDi^fct (M. 
Chase /t-Jr y f- i I Rlf :7V ^ b©W??) 

[0026] mm.(Dx.^-mmt7, v y-A^isst*© 

0) „ &x^-ftF^fb.X h y-A ($|. Ch a s e^'^- 
y hXBI R-y^V^y H) Jlffl$tiSX + -Atc 
J£DT, iS^!*©T>7 : -f-©rt© l*&Sk>H3BK*C> 50 
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'j-ab, m$k^<DT> ?■ i- is x ?• Aicmm-r&mnit 

X-rv 7'Z:>&W 01RBM IM07^-7?h 

B, M I MOffi-SHb*-?- v ■f&mtf-r&tcibiic^ gffL 

[0 0 2 7] 0 3, 4©®li92©H*WciLt 
B. pHOi^-fr^bX h y ~A£i»f$:7fc©T>7-7- 

-^•fb* h y -AB, m i Moa^tsn. ^©^ 

lI^©^tliX^-Afc^oT«M;*ft-5,, f-^tSlt 
fc^fe© i' © J; *> * - A ^Sffl-T 5Ci #ST £ 

5„ m i Mommb^titm^tifc^m^^-mmt^ 
f-y-AB, ^©^Mtcm^-ftsn^o ccrii r« 

[ 0 0 2 8 ] -e©fSx-5— (giE^'r-f pfH©tX-^ 
^b$ti«ISStiM i MO«-^{b$nfcx7-#-^lbx h 
y - A©^n^ti(c*t oscSccss^ts h& (xf ^4 

20) „ H3. 4KIWL«TK»iWraJ:^fC. COS* 

-p r . ^>nc < i i m<Dmm* p nsi©m-^ 

ffcSttfflWStiM I MOa^fcStlfci7-^tX h 

y - a©# K*rr * isgajiasttDQEtcjB d -c^js? n 

5 (X7^7'l 30) „ 

[0 0 2 9 ] 03©SlliiJ5feWt*>^-rB. #pf!©M 
I MO^fb^tltltaStlfci^-^fbX 1- 'J -A 

a*. -e©f^sibsns 0 co^a^bx^-^^ic^tox 

BigtHJEStttfeatfflOT*- * 7*n 9 ^ * 
^^'^^©ift^tCB. NACK^ vfe-^%SMI» 

c©x^-#^bx h y-Aj&s, ^sibsnif 

7-3&3*lfflSntcl»«^KB. ^ntCtBDT AC K^g 

mmt^vmrnztiz (xf?7 , 4 0) . u^x^m 

& -5 1 » B^tS i tn o fc*.© ^Sl b $ ft fc 7 s - 3? V P 

[0 0 3 0] A C K ifi t(DM 1 *lifei?iJtC^-5 Ti^fiS ft 
Si. h y-A©:/P y ^B, 

^Slb$ft^' '?7t tclB'[t$ft-r7C©ff$R^P y 
twjssur. ^c^6«jHm Sftfcx^-mtfbx h y- 

AjwasdsrtT? $ ft s „ 

[0 0 3 1] — JjNACK-fimm 2ftfc*§^iCB, ^ 
tSi^^fcx^-^fbX h y-A^Sffl§ftfc^P h 

^{bxh y-A^tSf-So *•< LT^#B4«co?tx 

^-^'fbX h y-A£Dl-3*Sl>tt1SSfe*i. Chas 
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eVu hP;l<£^A/et,>&*|^tCB. T^%tt£-DtcC 
has e^ir-y bit, ^4&£ & -o/cx^ -f* #fbX f- 
y-AtC^jS-T^^tC-gff LfcCh a s e^-Jr? hiffl 
^bStir, NACKic^SL-r, jiff^6jiff3 

#fbX b y — A© 1 -3&4l^«iS^ I R^'P h3JH: 
^Tl^^iCti, ^tgift-o/c I R;^5> HB, 

SflLfc I R^'^f b ifi^fcSti. NACKiCEEg 
LTiim^ 6 jiff {Xf';7'6 0) „ 10 
[0 0 3 2 ] 03©fH lHWjiKStM^c, i40S 
2^jfffiWcfc^'rB-§-pfII©M I MO W^fb 5 

-#itti;W£ct>n£ 0 CCr»£L/cx^-f£[fjXf^ 

b. x^-^-sfibx b v-i,<Dmcmui>fiK 

[0 0 3 3] CCD5*TiLfcM|pI%Stt^fi©SltfiCJt;S 

i,mm$tiz> (xf-^'i 3 o) „ i •o&^»^tt«i5c© 
h y-A^ ^(D^\LLtcmm7im^ 

x^-mtfbx h v-McnL^mmicj:<ommsn 

9 1 * » x x f » i a -p fc&x ^ - &mt 

X b y-A{C*fLgfl^fCj;Djigff SftS (Xt-v ~?\ 

5 0) „ StS^fc^NACKjf ^i2-ytC*tU*ffST 30 

e^*p b^Mcm^xmm^ti. §fi 

^Jgi&o/cx^-ff-^bX h 'J-AOl^SWi 
T^iftofcCh a s e^iry f- B^fgifc ofcx 

7-w-^fbx f y-Atcsfjsrs^tcafsi/fcc h a s 

eyS-7-^ h £ffl#^fo$irrNACKteJ&gLT£ifiS 

I7-^U h y-A© 1 O&S^BltiSttfi, IR7 - 40 
p H^Jl/^^TliSJS^CCB, ^t&ittofc I R^ 
HB^t&i&^fcx^-ff-iffbx h y-Aic*ft6 
-r-S^fCrgffL/c I R^'4" v h StVT. NA 

c k icjss i-r jiff s*"Si«-r s (xf j7'17 0) . 
[0034] ®ia%fite«aE*£«o&«amL;tepffl 
©x^-mtfbx b y-Ati, ^y^^rrtfcistt 

Sft. CftB^9©^te£&^fcX7-f?-*t'fbfc:*-.> h 
fbx h y-Afc^S-ffcT*. C©^SfbX7=-^7*iCj; (J 50 
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x h ij-ao^o7 ^wsssns. c©:/p v fit? 
r. -ec^6#iiff sn/cx^-^fbx h y-A^ii 

faiflTOf^StlSo 

[ o o 3 5 ] 0 3 4#iT^i , mmmt^imzm? 

Z>Mi9isX7-A2 o o<DM l^JiW^snr^ao ID 
Htcfcur, gust*, lfi©WfR^P^ **£eSTS 
V-^4WtS. S^a^B, fllfctiffR — # , 

5£CRC2 1 0££?tr-5„ #7'P ^Bt^-7/U?- 
■7°UW 2 1 5 iC^x.6tl. f Ctp fll© t' ^ h X h y 
-AiJ&SU cnB^n-€ t n^fbgi£'^Mg52 2 0 
, - 2 2 0p SC«t»)ff#ffc (***A4HHfc) Stx^M 

-ab, -e©f^^p h3ju^<,»rv-ytf>^3iT„ c 

ftiC <fc 0 Lfl©C h a s e ^>r v b Xtt I RVy'^^r •> 

, iS>h2 2 5 P T'*$n-5o x^-^-^-fbX h y-A2 
2 5, &C>L2 2 5 P B, MI M0ft-^fbig2 2 7{C«£ 
DM I MOflP*HtS*l, ffi®:©T>7 : -i-©j2lfffflT>T- 
t2 3 0, 61,^2 3 0™ ^7>Urj#ff $n^„ 

[0 0 3 6] Sff«», «»:©r >f ^fcisga-rss 

ftfflT>7 u ^2 3 5 1 iSUL2 3 5 D ^t^.. »t5c© 
7>rt^B, jMff^6i*ff $nM i Mow-^-fbsn 

fci7-t§ftx h y-A^sfrra,, aatstiM i m 
ow^fb^nx^-w-^fbx h y -ab, sff LfcfgM 

I MOH^fbgff2 4 OtCiDM I MO^fbSn, ^© 

is*pf@©x h 'j-A4«t5tBW4is$n^ 0 ^© 

f*§pf!©x v 'J-AB, Micpf@©illia^<hm^fb« 
24 5, &H12 4 5p ©fton^fflnrjilSn 

s„ Sfflia«/a-^ffcffitt. pf@©«ff bfcx h y-A 
^mmvmmt (*+*Jwmit) ^©f^pfs© 

Sff LfcX h y-AB, 7W7'Ui?t2 5 OKotDJ 

sfbsnx^-^mffl©x h y-A^p^^^ffj^T 

S 0 -7/1.^^1/^2 5 0Sc3fc£x^H?£;«7 : vs---fX2 

6 o < t 2 f@©b- h x h y -AtC 
>f=t U3*iE L fcx «iag7Efitt«aE*|?fT 
■TSo !Ki7-*af^-fX2 6 OiCj:^, ^< £ 
2 fl© t' 9 h X b y - A tC^T 5 x ^ - tfeS0SltT#S 

bxb y — A^iisfix^-i^a7 s 7-?^x2 e o-graaT 

B*Lt, ^c^^gjum $nfcx^-#^fbx h y- 
a #s jiff Hf*3-T??fM 

[0037] H4fcssms£*m***trsiifij'*^ 

A3 0 0©^2©HJfef?rJ?r^-ro imHiCfctiT. jiff Is 
B. & 4 BS^-CftfS 7D-;^t*5f-$3 0 5 ^^.Jjg 
tSV-X^fltS. S^"P^ i?Bjlff>-XT-A3 0 0 

fc-^i^nr, ^c-cpf@©e ^ bx hy-A^ff^r 
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£ 0 *©tt*C<Z>pffl©tf v h y-AB\ Witt** 

315, ftl^3 15 P iCRC3 2 0, 5:1*03 2 0 
P £rWT£ 0 *<D»pi(Dt-; h^h y-A», 
ft^WS £§£111313 2 5, 5rC^3 2 5 P CCJ:iJW# 

Wffl^T7 7 fc'^Sft, -entcj:^ LfflCDC h a s 

e^*-* hxts i r^v^ > *n 

h y-A3 3 0 , &C>L3 3 0 P ~C*S 0 10 
MO«^fc83 3 2KJ:0MIMOW#ftSti, 

35 m %ftbxmmstit> 0 

[0 0 3 8] JEK«««B«R©T>^*KWarS 
SifflT>ft34 0 1 41^3 4 0. £WT& 0 Mi£ 

(D7>rt®, ssms^feaw s*im i Momtfbs 

IMO«^fcS3 4 5CCJ:0M I MOa-^ffcSti, 20 
3 5 0, &^13 5 0 p ODfaOD 1 ^£fflt^TMfI£to 

cD^ff i/cx h y-A©*4i*fitiSftax9-««^ 

-1X3 5 5, 41^3 5 5 P CcA^StiT, fflSEOfcx 

h y-AfC^tL^ffTSc Stt5x7-tSf/UX3 

5 5 , L 3 5 5 p &CJ; 0 , ^ft^ftCDX f- y — ACC 30 

*Qt %mft L /c$g* CC IS D y ^ -fe - 
^31fiT^ 0 X h y-A3&s»iELfc!ftSx^-«kat^ 
-TX3 5 5, ttlil 3 5 5 P *^»L&«^CCtt, 
^:/U#U*3 6 0^ffl^TpfgcD.X h y — A#>6ttftft:/ 

-fi^Ht* f y-A*5asfisrtr*B6stis. 
[oo39] £(±©»w», naswtcBs-r s 

[HW©W¥ttBMB3 

[m i ] *^cdh i jatwo^n— hs 

CH2 3 *»f!8©*23aiHW© , ?n-^^--hH 
[H3 ] #$MBic <t *a^^^A(OfB 1 «BS«iSa 
[ H 4 3 #5693 fc J: S MSf X 7 A CD* 2 «Bg« J^EI 
[*f#<D»W3 

2 0 flMR^n * **6ii»a»Ox^*-«F#<b^ h y 50 
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-A (CHASE PACKET3iaiR SUB-P 
ACKET) 

3 0 ^jSSftfcx^-^-SJffc* h y-A (CHASE 
PACKETXtJ IRSUB-PACKET) £££ft 

4 0 ACKXC2NACK£§f»T£ 

5 0 ^Stlfcx^-W-^ffc^ h y-ACD lotfCH 
AS E PACKET^Ji^C^CHA S EH#g£ 

6 0 Bf&$fttcX-^-W^tX b y-ACO 1-^3&S I R 
SUB-PACKE T *^OJ#^tC tt I R M££3ltf 

7 0 x^-^{bX h y-A*>6S9©CHAS E P 
ACKETXWJ© I RSUB-PACKETSMT 

i i o #gtt»©x^~#*ffc* h y-A*«firs 

(CHASE PACKETXBIR SUB-PAC 
KET) 

i 2 o x^-w-stfb* h ^Atc^utiWcCRC 

1 3 0 ^X^-W#^fcX h y-AtC*fLCRCCD#SS 
K? 

15 0 NACK^ *Hz-^*i£fIS&Ci£-& 

14 0 ACK^ ^-^£S{g^C^£ 

1 6 0 MSn/ci7^{U h y-ACD 1 o*sc 

HA SE PACKE T*$irt»^&C{iC H A S EK 

1 7 0 M5lifcX7-^U h y-A© 1 036S I 
R SUB-PACKET ^frtB^Cte I R«StB*H 

180 iHffH^60^CDCHASE PACKE TX 
BJJ9© I R SUB-PACKETS 

2 1 5 7;l/^7 5 l/W 
2 2 0 flP#ffc8±M»B 

2 2 7 MIMOff^M 

2 3 0 i£fIJBT>^ 

2 3 5 SflfflT>^ 

2 4 0 MIMOa-^fbH 

2 4 5 «SHSi«#<tg 

2 5 0 ^JV^y'U^V^ 

2 6 0 ^Iix^-^S^VX 

2 7 0 wmm^wr 

2 0 0 jiff ^Xf^A 

2 0 5 7 s - £ 

2 10 CRC 

2 2 5 X9-W#ffc* h 'J-A 

3 1 0 f>v;^7'L/^f 
3 2 5 W^bfli^iSS 

3 3 2 MIMO^ftS 

335 mmmr^'r^ 
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340 ^ifflr>7^ 

34 5 MIMOa^tS 

350 mm^tm^im 

3 6 0 vjl/^r/U^lf 

3 5 5 ^Sx^-^fifv^-* 

3 7 0 Bfltfifcffi^ 77 7 



*RfM2 0 0 3 
14 

* 3 0 0 aft v'Xt-A 
30 5 7 s - £ 

3 3 0 X7^UF'J-A 
3 15 

3 2 0 CRC 
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